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Abstract. 2014 Metal-dielectric inhomogeneous media exhibit contrasted physical properties according to the nature of the metallic inclusion : noble or transition. A comparison between Au-MgO and Pt-Al2O3 thin films (prepared by sputtering), based on their optical, electrical and structural properties, is presented. The optical properties are analysed using two effective medium theories : Maxwell Garnett and Bruggeman. Both systems percolate at high metal volume fraction (0.4-0.5). They mainly differ in the dielectric anomaly and the influence of the conduction electron relaxation time on the optical properties of the inhomogeneous medium.
J. Physique 47 (1986) [2] approaches, the efficiencies of which are eventually compared.
Regarding the electronic structure Au [3] and Pt [4] The D.C. resistivity of the films was deduced from resistance measurements using an electrometer (before percolation) or a resistance bridge (near and after percolation).
The results of these characterizations on different samples are summarized in tables Ia et Ib. [7] rather than the 3D behaviour which is expected. At least, at low volume fraction, it is indeed clear that the Euclidian dimension of the film is 3, due to the relatively high thickness of these films compared to the metallic grain size, the grain shape being roughly spherical. As the percolation is approa- ched, two phenomena conjugate for moving the threshold towards higher metal fraction : 1) the cluster size is increasing, pushing the medium to a 2D behaviour; 2) the morphology of the samples is such that, up to high metal fractions, each metal grain is surrounded by a layer of the amorphous dielectric matrix (see below) ; the inhomogeneous medium is not therefore truly random, as already emphasized [8] .
The morphology of these films was studied by using transmission electron microscopy (TEM) and electron diffraction performed on thinner films deposited under identical conditions onto carbon coated copper grids ( Figs. 2 and 3 ). The diffraction patterns show that for both compounds, the metallic phase is crystallized whereas the dielectric one is amorphous. Below Table I) [10] .
On the other hand, the Maxwell Garnett theory predicts a sharp resonance in the average dielectric function, corresponding to the vanishing of the denominator of its explicit expression, whereas the Bruggeman average dielectric function does not diverge and presents only a broadened dumped resonance at a somewhat lower energy. These effects are attributed to the excitation of a collective mode of the conduction electrons at the metallic cluster surface. Another formulation of the same effect is the resonance of an interfacial polarization term of these clusters [12] .
We now analyse the dielectric function of the AuMgO and Pt-Al 03 thin films in the framework of these two theories. [13] by adding a corrective term to the inverse of the relaxation time in the bulk metal :
DIELECTRIC FUNCTIONS OF
This term accounts for diffuse scattering at the surface of the particle of radius r of the electrons travelling with the Fermi velocity (VF)' Quantum size effects are negligible in this spectral range.
We have neglected such a relaxation time correction in the case of Pt films for three reasons :
1) The particle sizes in the cermet and in the pure Pt film are not strongly different.
2) The corrective term VFlr presents a negligible relative value compared to the high value of I/T0 in our reference Pt film (&#x3E; 0.2 eV).
The relative change in the total s due to this variation in Be.e. is moreover small since the intraband contribution Be.e. is not the predominant part to e, the interband one Bib (B = 6.. + Bib) contributing strongly to 8. The same considerations applied to noble metals, and especially our pure Au films, show that the size effect correction on i is important : 1) Due to the large crystallite size difference between pure Au and Au in Au-MgO films.
2) Due to the low value of I/T0 in our pure Au films ( 0.1 eV).
3) Due to the absence of an interband transition contribution in Au beyond 600 nm [3] . Figure 9 shows the size dependent relaxation time 1ï/1:e for Au versus the particle radius. The hIT, value corresponding to the mean cluster size in Au-MgO films (3 to 5 nm) is about 0.6 eV. We have tried an other evaluation of 1i/1:e by fitting the resonance in c average of Au-MgO films using BR theory, the h/,r,, being an extra adjustable parameter (as pointed out before, this resonance is very sensitive to the conduction electron parameters). The scattering of the fitted parameters is very high, but the mean value, 0.62 eV, is in very good agreement with the value deduced from the direct size observations. The dielectric anomaly or surface plasmon resonance is clearly observed in all Au-MgO films between 0.43 and 0.53 Pt volume fraction (see Fig. 5 (Fig. 4) 3) The last remark is valid except near the percolation threshold where the BR theory predicts a predominance of plasmon resonance over all wavelength (up to Å. oo) [10] . In fact in this critical fraction domain both q and L fitted values are completely inadequate, whereas they were in relatively good agreement with the experimental characteristics elsewhere (especially L, close to 1/3 which is probably the only significant value for randomly oriented particles). In this region we will show in another paper that the BR theory fits, in fact, the quantity q-L, the L depolarizing factor losing near qc its significance related to the inclusion shape, as the random isolated clusters are replaced by an infinite cluster.
Conclusion.
We have presented in detail a comparative study of 
